Cytokine-induced change in hypothalamic norepinephrine turnover: involvement of corticotropin-releasing hormone and prostaglandins.
Changes in norepinephrine (NE) turnover in restricted brain regions were examined in rats after administration of the major mediators of the acute phase response, interleukin-1 beta (IL-1), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF). An increase in NE turnover was observed after intraperitoneal injection of IL-1 (1 microgram/rat) in the whole hypothalamus and several specific hypothalamic nuclei, but not in the medulla oblongata and cerebral cortex. The stimulatory effect of IL-1 was mimicked by an intracerebroventricular injection of much lower doses of IL-1 (10-100 ng/rat). This IL-1-induced increase in hypothalamic NE turnover was blocked by the pretreatment with either indomethacin (cyclooxygenase inhibitor) or anti-corticotropin releasing hormone (CRH) antibody but not by naloxone. Intracerebroventricular injection of CRH increased NE turnover not only in the hypothalamus but also in the medulla oblongata and cerebral cortex. However, prostaglandin (PG) E2 and PGF2 alpha did not show such effect. It was therefore suggested that IL-1 activates noradrenergic neurons projecting to the hypothalamus by its direct action to the brain, and that CRH and eicosanoid-cyclooxygenase product(s) within the brain are involved in this process. In contrast, neither IL-6 nor TNF influenced brain NE turnover regardless of whether they were given intraperitoneally or intracerebroventricularly. Thus, although IL-6 and TNF, as well as IL-1, show common central effects such as fever and pituitary-adrenal activation, these effects may be independent of the activation of NE metabolism in the hypothalamus.